Introduction
Common mental disorders, such as depression and anxiety disorders, are a growing cause of work disability and impaired quality of life among working-age populations ( ; ; Mathers & Loncar, 2006 Ormel, Oldehinkel, Nolen, & Vollebergh, 2004 Thomas & Morris, 2003 ). The number of employees who work long hours is substantial ( ) and it has been hypothesised that this Vaguer & Van Bastelaer, 2004 might contribute to symptoms of anxiety and depression among employees ( ; Bildt & Michelsen, 2002 Caruso, Hitchcock, Dick, Russo, & ; ; ; ; Schmit, 2004 Fujino, Horie, Hoshuyama, Tsutsui, & Tanaka, 2006 Kleppa, Sanne, & Tell, 2008 Michelsen & Bildt, 2003 ; ; ; Chung, & Hisanaga, 2001 Shields, 1999 Sparks, Cooper, Fried, & Shirom, 1997 Spurgeon, Harrington, & Cooper, 1997  ). Hulst, Yamazaki et al., 2007 To date, several cross-sectional studies have shown an association between long working hours and mental ill health and fatigue symptoms, but prospective evidence is scarce and inconsistent ( ; ; ; Bildt & Michelsen, 2002 Michelsen & Bildt, 2003 Shields, 1999 ). One longitudinal study reported no association between long working hours and depression ( Steptoe et al., 1998 Bildt & Michelsen, ; ), while another reported an association only for women ( ). In one study Michelsen & Bildt, 2003 Shields, 1999 Steptoe et al., 1998 2 9 ), 71 participants were followed for six months and a within-subjects analysis of four assessments showed no change in psychological distress in relation to overtime work periods. Another experimental field study of 16 subjects found that overtime work was associated with increased exhaustion and irritation ( ). Studies from Japan using the 12-item General Health Dahlgren, Kecklund, & Akerstedt, 2006 Questionnaire (GHQ-12) score ( ) and records of diagnosed mental disorders from Suwazono, Okubo, Kobayashi, Kido, & Nogawa, 2003 the employee insurance company ( ) found no association between long working hours and mental Tarumi, Hagihara, & Morimoto, 2003 disorders. None of the earlier prospective studies examined anxiety as an outcome.
Several factors may have contributed to the mixed findings on the relationship between long working hours and mental health, including heterogeneity in the assessment of exposure, outcome, and potential confounding factors; small sample size in some studies; as well as insufficient control for bias. For example, the thresholds selected for long working hours have ranged from 41 hours to as high as 70 hours a week, and in some studies, part-time employees have been included in the reference group. However, this creates a potential source of reverse causation bias, because part-time work may be a response to health problems rather than a risk factor. Indeed, part-time work has been found to be associated with morbidity and mortality ( ; ), and Nylen, Voss, & Floderus, 2001 Sokejima & Kagamimori, 1998 psychological distress in one study predicted a shift from 36 hours per week to <36 hours ( ≥ De Raeve, Kant, Jansen, Vasse, & van den ). In addition, given that mental health problems tend to fluctuate over time, the predictive value of working hours for mental Brandt, 2009 health may have been underestimated in these studies as they were based on only one assessment of symptoms at follow-up.
Further issues relate to controlling for relevant confounders and mediators. The mechanisms for the associations between long working hours and mental ill health may be related to unhealthy lifestyles and stress-related physical diseases, such as cardiovascular diseases (   ;  ;  ) . It is therefore important to take into account these factors in the analysis Caruso et al., 2006 Sparks et al., 1997 Virtanen et al., 2010 alongside more conventional risk factors, such as age, sex, socioeconomic position, and marital status. Furthermore, the association may be sex specific, as women who are employed full time may be at a higher risk of work-related health problems than men due to the combined load from paid and unpaid work ( ; ; Alfredsson, Spetz, & Theorell, 1985 Artazcoz, Borrell, & Benach, 2001  ; ; ). Bekker, Lundberg, & Willemsen, 2000 Lundberg & Hellstr m, 2002 ö Lundberg & Parr, 2000 Matthews & Power, 2002 In this study of British civil servants, we therefore examined the associations between working hours and symptoms of anxiety and depression using a prospective study design with three repeat measurements of anxiety and depressive symptoms and controlling for important potential mediators and confounding factors. Our aim is to determine whether long working hours predict future symptoms of depression and anxiety in a cohort of middle-aged full-time employees without these symptoms at baseline. To take into account reverse causation, we additionally examined whether pre-existing depressive or anxiety symptoms predict a transfer from shorter to longer working hours or from longer to shorter working hours. Data for the exposure and outcome measures for the present study are drawn from three survey phases; phase 5, 1997 9 (the baseline -for these analyses) when working hours were measured comprehensively for the first time in the Whitehall II study. The assessment of depression and anxiety symptoms was repeated at two subsequent phases (phase 6, 2001 and phase 7, 2002 4). Participants were followed -up until phase 7, or if these data were missing, until phase 6. Those with missing data at phase 6 were excluded from all analyses.
Method
Covariates were assessed at baseline. with no depressive symptoms (n 2549) and those free of anxiety symptoms (n 2618) at baseline formed the analytic samples for the = = study.
Measures
Working hours were ascertained from the following 2 questions: How many hours do you work per average week in your main job, " including work brought home? , and How many hours do you work in an average week in your additional employment? with response " " " alternatives ranging from 0 to 100 and 0 to 99, respectively. As there is no consensus on the definition of long working hours, we chose + to follow a definition used in 2 recent studies showing an association between long working hours and poor sleep quality (Sekine, ) , and myocardial infarction ( ). Based on the Chandola, Martikainen, Marmot, & Kagamimori, 2006 Sokejima & Kagamimori, 1998 reported number of hours worked, the participants were divided into 3 groups: 1 35 40 hours; 2 41 55 hours; and 3 more than 55
hours per week.
Depressive symptom score ( ) was drawn from the 30-item General Health Questionnaire (GHQ-30) ( Stansfeld, Head, & Marmot, 1998 ) and included the following four items: been thinking of yourself as a worthless person, felt that life is entirely hopeless, Goldberg, 1972 felt that life isn t worth living, and found at times you couldn t do anything because your nerves were too bad (Cronbach s alpha .88).
These 4 items, assessed on a 4-point Likert scale, range 0 3, are a subset of the 7 items in the depression subscale of the GHQ-28 ( -). A sum score was calculated and, as previously, a total score of 4 or more was used to define the presence of depressive Goldberg, 1972 symptoms ( ; ; ; Hamer, Kivimaki, Lahiri, Marmot, & Steptoe, 2010 Singh-Manoux et al., 2010 Stafford, Chandola, & Marmot, 2007 ). Stansfeld, Head, Fuhrer, Wardle, & Cattell, 2003 A five-item anxiety symptom score (lost much sleep over worry, felt constantly under strain, been getting scared or panicky for no good reason, found everything getting on top of you, been feeling nervous and strung up all the time; (Cronbach s alpha .86) was also ' = drawn from the GHQ. These five items, which are a subset of the 7 items of the GHQ-28 anxiety scale, were rated on a 4 point scale (range 0 to 3) and scores in the top decile (8 or more points of the total of 15 points) used to define anxiety cases ( ); Virtanen et al., 2009 this classification leads to a prevalence rate that closely matches that of anxiety disorders in the general UK population (Jenkins , et al. ) . 1997
Data on sociodemographic factors, health-related behaviours and physical health at baseline were used as covariates in the analyses.
Sociodemographic factors included sex, age, marital status (married/cohabiting vs not), and occupational grade grouped into six levels.
Alcohol consumption was classified as 0, 1 to 14 and >14 units/week for women and 0, 1 to 21, >21 units/week for men (the latter category for each sex representing alcohol consumption over the recommended limits) ( ). Smoking White, Altmann, & Nanchahal, 2004 was assessed by a single question on whether the respondent was a current smoker. Poor physical health was indicated by the presence of at least one of the following conditions: (1) report of longstanding illness, disease, or medical condition for which the participant had sought treatment in the 12 months before the survey; (2) presence of coronary heart disease (CHD), as previously defined (Kivimaki et al., ) , at phase 5. Employment status at follow-up (employed vs not) was derived from the last follow-up questionnaire. 2007
To examine whether individuals with anxiety or depressive symptoms are more likely to be selected into, or remain in, jobs with long working hours (ie, reverse causality), we ran additional analyses among participants who responded to the questionnaire at phase 3 in addition to phase 5 (n 3416). Assessment of working hours at phase 3 was not as accurate as at phase 5 including hours worked only on an = average weekday. However, using these data we examined whether depressive and anxiety symptoms predicted a shift from shorter to longer working hours or from longer to shorter working hours. We used three different definitions for change in working hours as follows: increased working hours (shift from 7 8 hours/day to >40 hours/week; shift from 7 8 hours/day to >55 hours/week; shift from 7 10 ---hours/day to >55 hours/week) and decreased working hours (shift from >8 hours/day to <40 hours/week; shift from 11 hours/day to <40 ≥ hours/week; and shift from 11 hours/day to 35 54 hours/week. The reference group in all analyses was those who stayed in the baseline ≥ -category in question.
Statistical analysis
For dichotomous measures, we tested for a trend in the prevalence of the baseline characteristic across the working hours categories ' using a chi-square test. We used Cox proportional hazard models with follow-up period as the time scale, to examine the relationship between working hours and incident depressive and anxiety symptoms among participants free from symptoms at baseline. Those with 35-40 hours per week formed the reference category against which the hazard ratio was calculated. In order to examine the linear trend in the association between working hours and new onset depressive or anxiety symptoms, we repeated the analysis treating working hours as a continuous variable and expressed as the effect per 10-hour increase in weekly working hours.
The models were serially adjusted for covariates: (1) sociodemographic factors, and (2) health and health behaviours in order to examine the effect of covariates on the association. Interaction terms between sex and categories of working hours were used to assess whether the effect of working hours on mental health was dependent on sex. In a sensitivity analysis, we restricted the sample to those who were employed during the whole follow-up period and therefore were not misclassified in relation to working hours due to non-employment during the follow-up (n 1924 for depression analysis n 1988 for anxiety analysis). We used binary logistic regression = = analysis to assess reverse causality (shift from shorter to longer hours and shift from longer to shorter hours). SAS statistical software, version 9.2 (SAS Institute, Cary, NC) was used for all analyses.
Results
Participants in the first and second follow-up did not markedly differ from all 3536 baseline participants in terms of working hours: 40 of those who responded to the first follow-up survey only and 39 of those who responded to both follow-up surveys 40 of all the were 52 for both follow-up groups 51 at baseline, and for those working >55 hours 9 at baseline and both follow-up groups. Thus, % vs % % there were no major differences in drop-out between the groups defined by working hours.
presents the association between working hours and covariates among the participants at baseline. Employees working long Table 1 hours (>55/week) were more often men, married or cohabiting, were in higher occupational grades, more likely to drink over the recommended limits and less often current smokers. Employees working 41 to 55 hours were slightly younger than the other two groups.
During the mean follow-up period of 5.3 (SD 0.9) years, 274 new-onset depressive symptom cases were identified. The mean = follow-up time for anxiety symptoms was 5.2 (SD 0.9) years, during which 313 new-onset cases were recorded. Associations between = working hours at baseline and onset of depressive and anxiety symptoms at follow-up are presented in . In the model adjusted for Table 2 sociodemographic factors, working more than 55 hours per week was related to a 1.65-fold risk of symptoms of depression and 1.68-fold risk of symptoms of anxiety in those without those symptoms at baseline. The hazard ratio for depressive symptoms per 10 hour increase in working hours was 1.18, and the hazard ratio for anxiety symptoms was 1.22. The hazard ratios were all robust to further adjustment for baseline health and health behaviours.
We found a significant interaction between working hours and sex predicting onset of depressive and anxiety symptoms ( -values for P interaction <.001 and 0.016, respectively). Therefore the results are presented separately for women and men in . Fully adjusted Table 2 hazard ratio for depressive symptoms in the longest working hours group was 2.67 among women and 1.30 (non-significant) among men.
Corresponding hazard ratios for each 10-hour increase in working hours were 1.40 and 1.02 among women and men, respectively. The hazard ratio for anxiety symptoms in the longest working hours group was 2.84 among women and 1.43 (non-significant) among men.
Corresponding hazard ratios for each 10-hour increase in working hours predicting anxiety symptoms were 1.31 and 1.19 among women and men, respectively.
Sensitivity analysis
In this analysis, we restricted the sample to those who were employed during the whole follow-up period (n 1924 for depression --
Test of reverse causality
To examine whether individuals with anxiety or depressive symptoms are more likely to change their working hours, we ran additional analyses among participants (n 3416) who responded to questionnaires at phase 3 (1991 94) and phase 5 (1997 99). We examined = --whether depressive and anxiety symptoms at phase 3 predicted selection into or reduced selection out of, jobs with long working hours between phases 3 and 5. We used three definitions of change in working hours and adjusted the analyses for sex, age, marital status and occupational grade. Among the 12 tests performed, the only association that was close to statistical significance was a decreased, although non-significant probability for employees with anxiety symptoms to reduce their working hours from more than 10 hours a day to less than 55 hours a week (OR 0.53, 95 CI 0.27 1.05).
% -

Discussion
We examined long working hours as a predictor of depressive and anxiety symptoms in a sample of middle-aged British civil servants.
Among participants free from such symptoms at baseline followed-up over five years, working more than 55 hours per week predicted subsequent depressive and anxiety symptoms. In the fully adjusted models, each 10 hours increase was related to a 17 and 22 increase ' % % in risk of depressive and anxiety symptoms, respectively. Sex-stratified analyses revealed that in women, working more than 55 hours per week was related to 2.67-fold risk of depression and 2.84-fold risk of anxiety, and each 10-hour increase in working hours was associated with 40 and 31 increase in risk of depression and anxiety, respectively. Among men, the associations were weaker and the only % % significant association we found was between a linear association between each 10-hour increase in working hours and the onset of anxiety symptoms. In contrast, among women even moderate overtime work (41 55 hours) seems to increase the probability of mental health -problems. Our findings are in line with those of an earlier cross-sectional study showing a relationship between overtime work and anxiety symptoms ( ), and a prospective study showing overtime work to be a risk factor for new-onset depressive disorder Kleppa ., 2008 et al among women but not among men whose weekly working hours exceeded 40 hours ( ). Shields, 1999 Several factors may underlie these findings. One mechanism suggested to explain the association between long working hours and mental health symptoms is the behavioural pathway, such as unhealthy alcohol consumption, or smoking ( ). We found van der Hulst, 2003 that participants working long hours used more alcohol but were less often current smokers than other participants. Their alcohol use, however, did not explain the association between long working hours and onset of depressive and anxiety symptoms.
Second, long working hours may indicate the adverse effects of work exposures and stress. There is some evidence that, for example, work overload is specifically related to anxiety symptoms whereas low decision latitude, implying loss of or insufficient control over work, is more often associated with depression ( ; ). Our finding indicating that long working hours is a Broadbent, 1985 Warr, 1990 greater risk for anxiety and depression in women may reflect the fact that women often also have an extra burden due to extended hours of ). In addition, for women, working long hours is less normative and may therefore be more stressful for Matthews & Power, 2002 example, in terms of work-family conflicts ( ). More women than men also work in monotonous Jansen, Kant, Kristensen, & Nijhuis, 2003 jobs and have less control over the content and pace of work ( ; ) as well as less control over work Virtanen et al., 2007 time (
). Ala-Mursula, Vahtera, Pentti, & Kivimaki, 2004 There is also some evidence of increased myocardial infarction in women but not in men who work overtime (Alfredsson et al., 1985 ) . Myocardial infarction is associated with depression ( ) although in an earlier report from the Whitehall II study no Blumenthal, 2008 significant sex differences were observed in the association between long working hours and increased risk of coronary heart disease ( ). Long working hours have been associated with elevated salivary cortisol levels particularly among women ( Virtanen et al., 2010 ) , and other studies suggest that elevated cortisol levels may be related to the development of depression ( Lundberg & Hellstr m, 2002 ö ). However, our sex-specific findings may more simply reflect well-known sex differences in responses to external Handwerger, 2009 stressors; symptoms of depression and anxiety more common among women and alcohol use disorders more prevalent among men (Batty, ; ). Future studies should therefore extend the investigation of long working hours Hunt, Emslie, Lewars, & Gale, 2009 Jenkins et al., 1997 to include alcohol use disorders.
There is some discussion in the literature on whether the association between long working hours and mental ill health is due to selection; that is, employees with pre-existing mental disorders tend to work or have to work longer; or employees with mental disorders are forced to stay in unsatisfactory jobs, including those with longer working hours, because their potential for finding alternative employment is limited ( ; ). Alternatively, employees with mental health problems may reduce Kleppa et al., 2008 Waghorn & Chant, 2005 their working hours in order to enable recovery ( ). However, we did not find evidence of reverse causality in our De Raeve et al., 2009 analysis. We excluded part-time employees from our main analysis because people with health problems may choose part-time work and therefore be selected for poorer health ( ; ). However, future studies should examine De Raeve et al., 2009 Ettner, Frank, & Kessler, 1997 whether working part-time has implications for employee mental health.
We found rather similar associations of long working hours with depressive and anxiety symptoms. As these mental health problems are highly co-morbid in the general population ( ) and also exhibited a considerable degree of correlation in our sample ( Prince et al., 2007 .64, <0.001) it is possible that there are common pathways, such as occupational burnout, explaining the association between work r = p exposures and various forms of common mental disorders ( ; ; ). Ahola & Hakanen, 2007 Ahola et al., 2005 Peterson et al., 2008 Some limitations of the study are noteworthy. Cohorts like the Whitehall II study that follow the same individuals over an extended time period are subject to a healthy survivor effect as participants with severe illnesses are more prone to drop out of the study over time " " ( ). However, work exposures such as working hours cannot reliably be examined among participants who are no longer Ferrie ., 2009 et al exposed to work. Thus in our study, the loss of unhealthy participants may result in an underestimation rather than an overestimation of the true effect. Our sensitivity analyses suggested similar results when the study samples were restricted to those who were employed over the whole follow-up period.
Another limitation relates to our measures of depressive and anxiety symptoms not being validated against clinical diagnoses. The present results should therefore be confirmed using standardised measures of depressive and anxiety disorders. Furthermore, we were not able to assess how long a person was exposed to long hours before the baseline and over the follow-up period. Finally, although our cohort of civil servants included several occupational grades it did not include blue collar workers. Thus, it remains unclear whether our findings are generalisable to blue-collar workers and employees in the private sector.
In conclusion, a follow-up of approximately 5 years suggests an association of long working hours with subsequent depressive and anxiety symptoms particularly among women. If these associations are causal, the findings of the present study suggest that long of working hours would be recognized as a potential risk factor for the development of anxiety and depression in women.
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